samples. IR spectra were recorded on a Perkin Elmer Spectrum One FT-IR Spectrometer. 1 H and 13 C NMR spectra were obtained using a VARIAN MERCURY plus (400 MHz FT NMR).
N,N-Dimethylbenzimidazolium iodide was prepared following our previously reported reference 7 .
General procedure for benzoin condensation catalysed by N,N-dimethylbenzimidazolium iodide (2) in [bmim][OH]
To a s t i r r e d s o l u t i o n o f N , Ndimethylbenzimidazolium iodide (2) (0.055 g, 0.20 mmol) in [bmim] [OH] (2 ml) was added an aromatic aldehyde (1.00 mmol) at room temperature. The temperature was raised to 80 °C and the resulting mixture was stirred for 4-8 h. After completion of the reaction, as determined by TLC (100% CH 2 Cl 2 ), the reaction mixture was extracted with EtOAc (3x80 ml). The organic layers were combined and washed with water and dried with Na 2 SO 4 and concentrated under reduced pressure. The residue was purified using preparative thin layer chromatography on silica gel with CH 2 Cl 2 as eluant.
The purified compounds (3a-d and 4a-d) with their physical data are listed below. 
Benzoin (3a)
.
General procedure for Stetter reaction between either acryonitrile (5) or ethyl acrylate (7) and aromatic aldehydes catalysed by N,Ndimethylbenzimidazolium iodide (2) in [bmim] [OH]
To a s t i r r e d s o l u t i o n o f N , Ndimethylbenzimidazolium iodide (2) (0.055 g, 0.20 mmol) in [bmim] [OH] (2 ml) was added either acryonitrile (5) or ethyl acrylate (7) (2.00 mmol) and an aromatic aldehyde (1.00 mmol) at room temperature. The temperature was raised to 80 °C and the resulting mixture was allowed to stir for 14-17 h. After completion of the reaction, as determined by TLC (100% CH 2 Cl 2 ), the reaction mixture was extracted with ethyl acetate (3x80 ml). The organic layers were combined and washed with water and dried with Na 2 SO 4 and concentrated under reduced pressure. The residue was purified using preparative thin layer chromatography on silica gel with CH 2 Cl 2 as eluant.
The purified compounds (6a-c, 8a-c, 9d and 10d) with their physical data are listed below. 
4-Phenyl-4-oxobutanenitrile (6a

4-(4 / -Chlorophenyl)-4-oxobutanenitrile (6c)
Ethyl 4-phenyl -4-oxobutanoate (8a
RESULTS AND DISCUSSION
Benzoin condensation and Stetter reaction were carried out under similar conditions as previously reported 5, 6 excepted for the using of 20 mol% of N,N-dimethylbenzimidazolium iodide (2) Similar results were also obtained upon carrying out Stetter reaction using a less electrophilic double bond, i.e., ethyl acrylate (7). Benzoin condensation, however, became the more competitive side reaction. While the percent yields of ethyl 4-aryl-4-oxobutanoates 8a-c decreased, percent yields of aroins 3a-c increased significantly as illustrated in Scheme 3.
Stetter reaction between either acrylonitrile (5) or ethyl acrylate (7) and 4-fluorobenzaldehyde (1d) on the other hand gave different results. As shown in Scheme 4, treatment of acrylonitrile (5) with 4-fluorobenzaldehyde (1d) gave 5-oxonitrile 9d and aril 10d as the only isolated products. Contrastingly, when ethyl acrylate (7) was employed as electrophilic Formation of 5-oxonitrile 9d was resulted from further reaction of 4-oxonitrile 6 (X = F) by the mechanism proposed in our previous report [6] . Further oxidation of aroin 3d by the mechanism suggested by our group 7 was responsible for the formation of aril 10d. Treatment of ethyl acrylate (7) with 4-fluorobenzaldehyde (1d) gave none of the Stetter adduct because 4-fluorobenzaldehyde (1d) was a much better acyl anion receptor than ethyl acrylate (7), therefore, the cross-coupling reaction between ethyl acrylate (7) and 4-fluorobenzaldehyde (1d) could not efficiently proceed.
It was also found that the recycled reaction media from either benzoin condensation or Stetter reaction, containing benzimidazolium salt, can be reused in the same type of reaction for up to at least 3 cycles. The same product distributions without significant decreasing in their yields were obtained. 
